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(54) DATA COMMUNICATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decide which is 
used between a satellite channel and a ground 
line based on reference information that is 
4 related to data when the data is transmitted to 

a receiver. 

^ | / \ SOLUTION: First, a transmission controller 2 

jfr^-^H 3 * /6 sends current time data through a ground hne 



fChT t-x^-m | 5, and a receiver 7 returns a receive time of the 

\y data through the line 5. Through this, the 

controller 2 measures a transmission delay time 
AT. Next, when real data of a data server 1 is 
sent, a data size is checked, when the size is 
below threshold that is decided by the AT, the 
data is sent through the line 5 and when it 
exceeds the threshold, the data is transmitted to the receiver 7 through a satellite 4. 
Because control data outputted from both sides are small, they are transmitted through 
the line 5. 
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[Claim(s)] 

[Claim l] In the data communication approach of the hybrid which performs data 
communication through 2nd at least one transmission means which does not include 
the 1st transmission means and satellite communication by satellite communication 
The data communication approach characterized by judging whether said 1st 
transmission means is used or any of said 2nd transmission means are used based on 
the transmission time of the criteria information which the transmitting side 
concerning the data which should be transmitted acquires, and all transmission means 
including satellite communication, and transmitting said data. 

[Claim 2] a control signal for said criteria information to transmit and receive data — or 
the data communication approach according to claim 1 characterized by being the 
information which shows live data. 

[Claim 3] Said criteria information is the data communication approach according to 
claim 1 characterized by being the information which shows the magnitude of the data 
to transmit. 

[Claim 4] Said criteria information is the data communication approach according to 
claim 1 characterized by being the information which specifies the path of the data to 
transmit. 

[Claim 5] Said criteria information is the data communication approach according to 
claim 1 characterized by being the information which shows the amount of traffic of the 
satellite circuit at the time of transmitting data. 

[Claim 6] Said criteria information is the data communication approach according to 
claim 1 characterized by being the transmission line assignment information added to 
the data to transmit. 

[Claim 7] a control signal for said criteria information to transmit and receive data — or 
the time of making the information which makes the information which makes the 
information which shows live data the 1st criteria information, and shows the 
magnitude of the data transmit the 2nd criteria information, and specifies the path of 
the data transmit into the 3rd criteria information said the 1- the 

data-communication approach according to claim 1 characterized by to make the 
combination of the 3rd criteria information into new criteria information. 
[Claim 8] The selection decision criterion of said transmission means is the data 
communication approach according to claim 1 characterized by a transmission time 
after a transmitting side starts data transmission until a receiving side completes data 
reception being about whether it is min among all transmission means. 
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[Claim 9] It is the data communication approach according to claim 8 characterized by 
being the time difference of said transmitting time of day by which it is obtained by the 
transmission time of said data transmitting the test data which contains transmitting 
time of day from a transmitting side to a receiving side through the transmission means 
for live-data transmission, and a receiving side making the receipt time which received 
the information on said transmitting time of day receipt time information, and 
returning to a transmitting side, and said receipt time. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the data communication approach of 
using together each transmission means, such as a satellite circuit and a land -based 
line, and performing hybrid data communication. 
[0002] 

[Description of the Prior Art] Although a bit rate is quick as compared with land-based 
lines, such as a telephone network, since it is long as compared with a terrestrial 
transmission route, a fixed transit delay occurs and the conventional satellite 
communication approach surely takes fixed communication link time amount to the 
distance from a sending station to a satellite, and the distance from a satellite to a 
receiving station also at the time of little data communication. 
[0003] 

[Problem(s) to be Solved by the Invention] A response was not good when a sending set 
transmitted data especially according to the request from a receiving set in the 
above-mentioned satellite communication approach. Then, if a transit delay uses 
together transmission means, such as a small land-based line, with satellite 
communication as compared with satellite communication, the time amount of the 
whole which data transmission takes to the direction which used the land-based line 
depending on the class of data may become short. However, the need of judging what 
kind of data fitting satellite communication or whether the direction of other 
transmission means, such as a land-based line, being suitable for that purpose for every 
data to transmit is ******. 

[0004] This invention is made in view of such a conventional trouble, judges whether 
the data which a sending set transmits are communicated using whether a satellite 
circuit is used and the other transmission means using easy criteria information, and it 
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aims at realizing the data communication approach that data communication can be 

employed, changing a transmission means. 

[0005] 

[Means for Solving the Problem] In order to solve such a technical problem, invention of 
this application according to claim 1 In the data communication approach of the hybrid 
which performs data communication through 2nd at least one transmission means 
which does not include the 1st transmission means and satellite communication by 
satellite communication It is characterized by judging whether said 1st transmission 
means is used or any of said 2nd transmission means are used based on the 
transmission time of the criteria information which the transmitting side concerning 
the data which should be transmitted acquires, and all transmission means including 
satellite communication, and transmitting said data. 

[0006] moreover, a control signal for said criteria information to transmit and receive 
data according to invention of this application according to claim 2 " or it is 
characterized by being the information which shows live data. 

[0007] Moreover, according to invention of this application according to claim 3, said 
criteria information is characterized by being the information which shows the 
magnitude of the data to transmit. 

[0008] Moreover, according to invention of this application according to claim 4, said 
criteria information is characterized by being the information which specifies the path 
of the data to transmit. 

[0009] Moreover, according to invention of this application according to claim 5, said 
criteria information is characterized by being the information which shows the amount 
of traffic of the satellite circuit at the time of transmitting data. 

[00 10] Moreover, according to invention of this application according to claim 6, said 
criteria information is characterized by being the transmission-line assignment 
information added to the data to transmit. 

[00 11] According to invention of this application according to claim 7, moreover, said 
criteria information In the control signal for transmitting and receiving data, or when 
making information which makes information which makes information which shows 
live data the 1st criteria information, and shows the magnitude of the data to transmit 
the 2nd criteria information, and specifies the path of the data to transmit into the 3rd 
criteria information, said the 1- it is characterized by making combination of the 3rd 
criteria information into new criteria information. 

[0012] Moreover, according to invention of this application according to claim 8, the 
selection decision criterion of said transmission means is characterized by a 
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transmission time after a transmitting side starts data transmission until a receiving 
side completes data reception being about whether it is min among all transmission 
means. 

[0013] Moreover, according to invention of this application according to claim 9, it is 
characterized by being the time difference of said transmitting time of day by which it is 
obtained by the transmission time of said data transmitting the test data which 
contains transmitting time of day from a transmitting side to a receiving side through 
the transmission means for live -data transmission, and a receiving side making the 
receipt time which received the information on said transmitting time of day receipt 
time information, and returning to a transmitting side, and said receipt time. 
[0014] 

[Embodiment of the Invention] The data communication approach in the gestalt of 1 
operation of this invention is explained with reference to drawing 1 - drawing 3 . 
Drawing 1 is the whole data communication approach block diagram concerning the 
gestalt of this operation. The facility of the data communication approach is constituted 
including the satellite receiving station 6 and the receiving set 7 as the data server 1, 
transmission-control equipment 2, the satellite sending station 3, the satellite 4 that is 
the 1st transmission means, the land-based line 5 which is one of the 2nd transmission 
means, and a receiving side as a transmitting side. 

[0015] Actuation of the data communication approach of such a configuration is 
explained. Drawing 2 is the sequence diagram showing signs that a signal is 
transmitted and received between a transmitting side and a receiving side in the data 
communication approach. In this Fig., the continuous line connected between 
transmission -control equipment and a receiving set shows a satellite circuit, and the 
broken line shows the land-based line. 

[0016] In order to perform time setting by the sequence Tl (the notation of T1-T7 is used 
hereafter) of drawing 2 , the control data which includes a time*of-day setpoint signal 
first using the land-based line 5 which can disregard a transit delay from 
transmission- control equipment 2 to a receiving set 7 is transmitted, and management 
time of day is made in agreement between transmission-control equipment 2 and a 
receiving set 7. 

[0017] Next, the data of current time are transmitted from transmission-control 
equipment 2 through a satellite 4 to a receiving set 7 by T2. A receiving set 7 adds the 
received time of day to control data, and answers transmission-control equipment 2 in 
receipt time data by T3 using a land-based line 5. Transmission-control equipment 2 
compares the transmitted time of day with the time of day added to the received control 
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data, and computes the deltabetween difference minutes T. Here, the following 
explanation will be given even if it is 300 m seconds about the deltabetween difference 
minutes T. 

[0018] Since there are comparatively few amounts of control data exchanged between 
transmission-control equipment 2 and a receiving set 7 like time -of- day data here, the 
data transmission time amount in this case can be disregarded as compared with 
transit delay time amount, and considers as it is that deltabetween difference minutes T 
is transit delay time amount. 

[0019] Next, a circuit is established in order that transmission-control equipment 2 may 
transmit data to a receiving set 7 by T four. Since the control data transmitted at this 
time is a circuit establishment demand signal, transmission-control equipment 2 
chooses a land-based line 5 as a transmission means, and transmits that control data to 
a receiving set 7. Moreover, the response data in which the line connect completion from 
a receiving set 7 is shown are transmitted to transmission-control equipment 2 through 
a land based line 5 by T5. A circuit for this to transmit live data is established and it 
becomes a transmitting preparation completion. This condition is step SI of the flow 
chart of drawing 3 . 

[0020] Next, in T6, the demand of data transmission is sent to transmission-control 
equipment 2 through a land-based line 5 from a receiving set 7. And reading appearance 
of the live data is done by the data server 1, and they are inputted into 
transmission -control equipment 2. At this time, as 1st criteria information, transmit 
data investigates control data or live data, and at step S2, if transmission-control 
equipment 2 is live data, it will progress to step S3. If control data is transmitted 
succeedingly, it will progress to step S6 and a land-based line 5 will be chosen. 
[0021] Next, it judges whether a satellite 4 is used as a transmission medium, or a 
land-based line 5 is used. At step S3, transmission-control equipment 2 analyzes a part 
for the header unit of the data file outputted by the data server 1, and detects the 
magnitude of data as 2nd criteria information. Transmission speed of the satellite 
circuit using a satellite 4 is set for example, to 1Mbps here, and transmission speed of a 
land-based line 5 is set to 100Kbps(es). 

[0022] Any of the time amount which transmission of a satellite circuit and a land-based 
line takes become long with the magnitude of data differ. In this example, when the 
magnitude of data exceeds 33.3Kbit, a transmission time becomes [ the direction of a 
satellite circuit ] short, and in the case of 33.3 or less Kbit, a transmission time becomes 
[ the direction of a land-based line ] short. Therefore, a transmission medium is chosen 
using the algorithm of drawing 3 according to the class of data. 
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[0023] It will take for a satellite circuit, and when the Request to Send of the live data of 
the magnitude of for example, 10Kbit is made by the beginning, a land-based line will 
take 100 m seconds for 310 m seconds. In this case, since data size is 33.3 or less Kbit, it 
moves from step S3 to S6, transmission-control equipment 2 chooses a land-based line 5, 
and live data are transmitted. This process is the broken-line section of T6 and T7 of 
drawing 2 . 

[0024] Next, it will take for a satellite circuit, and when the Request to Send of the live 
data of the magnitude of 100Kbit is made, for example, a land-based line will take 1000 
m seconds for 400 m seconds. In this case, since data size exceeds threshold 33.3Kbit, it 
progresses to step S4 from step S3, and investigates whether transmission allowances 
are in the traffic of a satellite circuit. Progressing to step S5, when the satellite circuit is 
vacant in step S4, transmission-control equipment 2 chooses a satellite circuit, and 
transmits data. This process is the continuous-line section of T6 and T7 of drawing 2 . 
[0025] In the case of the data of the magnitude of 10Kbit in this example, the difference 
of the transmission time of the data of a satellite circuit and a land-based line is 210 
only m seconds. However, per 10Kbit when the data of 10Kbit extent are repeatedly 
required from a receiving set, in the acknowledge signal from a receiving set, when 
transmitting more amounts of data with reception, transit delay time amount will be 
accumulated. In such a case, especially the direction of a land-based line becomes 
advantageous. 

[0026] Generally, since the magnitude is small as compared with live data, control data 
can distribute a circuit easily by judging whether it is live data from control data, before 
comparing the magnitude of data, as shown in the operations sequence of drawing 3 . 
[0027] Moreover, by investigating the data queue of a circuit, the amount of traffic of a 
circuit is checked, and when there are many amounts of traffic, a land-based line is 
chosen. If it carries out like this, the transit delay depended on the data waiting of a 
satellite circuit is avoidable in advance. 

[0028] Moreover, in the operations sequence of drawing 3 , although the selection 
criterion (criteria information) of a transmission means is about whether they are 33.3 
or less Kbit, when the situation where the time delay of a satellite circuit or a 
land-based line changes occurs, the value of a selection criterion will change. In such a 
case, it is good to have and to enable it to reset a selection criterion flexibly. 
[0029] Furthermore, when the conditions of a circuit change in this way, as it is in the 
beginning of the sequence of drawing 2 , transit delay time amount is investigated. And 
when the value changes, by changing criteria information dynamically, it cannot be 
based on a help but the always optimal transmission means can be chosen. In addition, 



7 



the test data which fully has data of die length is transmitted, this time amount is found 
by the completion of transmitting of the test data, and the value which deducted transit 
delay time amount from the time amount is calculated, and the difference — it can ask 
for transmission speed also by doing the division of the value in the data size of a test 
data. 

[0030] In addition, when transit delay time amount does not change, the sequence of 
measurement of a transit delay is unnecessary. Moreover, when the magnitude of data 
is unknown, the same effectiveness is acquired by adding the transmission-line 
assignment information for selection of a transmission means to the header unit of data 
as 3rd criteria information beforehand, and determining a transmission means based on 
it. 

[0031] Drawing 4 is the system chart in which two or more receiving sets' existing, and 
showing the data communication approach when the satellite circuit and land-based 
line to each receiving set are not the same. Receiving set 7A is connected with the 
transmission means of satellite receiving station 6A and land-based line 5A to the data 
server 1 to the transmitting side which has transmission-control equipment 2, and 
receiving set 7B is connected with the transmission means of satellite receiving station 
6B and land-based line 5B to the transmitting side. Moreover, some other receiving sets 
shall perform a demand and reception of data through the Internet which is not 
illustrated to a transmitting side. 

[0032] Thus, when a land-based line and a satellite circuit change with receiving sets 7, 
or when the path in the middle of the Internet changes with destinations, a difference 
arises in transit delay time amount with each transmission means. In this case, it 
chooses whether transmission-control equipment 2 uses a satellite circuit according to 
that path by deducing a communication path from the transmitting destination in a 
part for the header unit of data, or a land-based line is used. The same effectiveness is 
acquired even if such. 

[0033] Drawing 5 is the table which indicated the criteria information for circuit 
selection. That is, the threshold of the data size in each combination in the case of the 
number of satellite hop of a satellite circuit recognizing three-kind (l*3 hop) existence is 
shown to land-based lines A, B, C, and D. Thus, it is good to choose a transmission 
means with a communication path and data size. 
[0034] 

[Effect of the Invention] He is trying to judge as mentioned above any of other 
transmission means, such as satellite communication or a land-based line, are used for 
data transmission in the light of the criteria information which the transmitting side 
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acquired according to the class of data which communicate according to invention of this 
application according to claim 1 to 9. For this reason, a transmission time always 
becomes min irrespective of the content of the transmit data. 

[0035] Especially, according to invention of claim 2 and three publications, generally the 
control signal with a short data length is transmitted using a land "based line with few 
transit delays, and the live data with a comparatively long data length are transmitted 
using a satellite circuit with a quick transmission speed. 

[0036] Especially according to invention according to claim 4, the transit delay in the 
path of data, i.e., the number of hop of satellite communication, a land-based line, 
especially the Internet etc. is made into a decision criterion, and each transit delay time 
amount is deduced by the destination of data transmission. And the direction with little 
transit delay time amount is chosen among one of transmission means. 
[0037] Especially according to invention according to claim 5, by making the amount of 
traffic of the satellite circuit at the time of transmitting data as criteria information into 
a decision criterion, when the traffic of a satellite circuit is large, a land -based line is 
used. For this reason, the transmitting latency time of data decreases. 
[0038] Especially according to invention according to claim 6, a transmission means 
meant for every data to transmit is automatically chosen by adding transmission-line 
assignment information to the data transmitted as criteria information beforehand. 
[0039] Especially, according to invention of claim 7 and eight publications, decision 
criteria, such as a control signal for transmitting and receiving data as criteria 
information or the other live data, the magnitude of data, and the path of data can be 
judged synthetically, and a transmission means can be determined that time amount 
after a transmitting side starts data transmission until a receiving side completes data 
transmission will serve as the shortest. 

[0040] Especially according to invention according to claim 9, indexing of the transit 
delay time amount in each more exact transmission medium becomes possible for every 
data to transmit. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the system chart showing the whole data communication approach 
configuration (the l) in the gestalt of 1 operation of this invention. 

[Drawing 2] In the data communication approach of the gestalt this operation, it is the 
sequence diagram showing the exchange with transmission-control equipment and a 
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receiving set. 

[Drawing 3] It is an algorithm for the transmission- medium selection in the 
transmission-control equipment of the gestalt of this operation. 

[Drawing 4] It is the system chart showing the whole data communication approach 
(the 2) configuration in the gestalt of this operation. 

[Drawing 5] It is the table showing an example of the criteria information for choosing 
the transmission means in the gestalt of this operation. 
[Description of Notations] 

1 Transmission- Control Equipment 

2 Data Server 

3 Satellite Sending Station 

4 Satellite 

5, 5A, 5B Land based line 

6, 6A, 6B Satellite receiving station 

7, 7 A, 7B Receiving set 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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